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U COMPLEX LEARNING AND CONDITIONING AS A
'-a. FUNCTION OF ANXIETY'

a • I. E. FARBER AND KENNETH W. SPENCE

Ouu Sa I Tt tiy of Iowa

.tcco:ding to Hull's (3) theoretical One method of studying the effects
ulation relating response strength of variations in the drive level of

%. X rve, all habit tendencies activated human Ss has been to select indi-
4c: tgiven ituation are multiplied by viduals on the basis of their scores on

the value of the total effective drive the Taylor Anxiety Scale (10). These
(D) then operating. In situations in scores, it has been assumed, are an
which there is but a single or highly index of S' state of rraciity or
dominant response tendency, as in txcitability, which in turn reflects their
classical conditioning, an increase in general level of drive (D). On this
the strength of the effective drive supposition it has been predicted and
should, on this hypothesis, increase confirmed that relatively anxious S--
the probability of occurrence of the those obtaining high scores on the
response and thus lead to better per- anxiety scale-would exhibit a higher
formance. However, in situations in level of performance in classical eyelid
which a number of different competing conditioning than relatively non-
response tendencies are aroused, the anxious Ss (9, 10).8 It has also been
effect upon performance of an increase predicted that in complex learning
in drive strength would depend upon tasks, i.e., those involving strong corn-
the strength of the correct response peting responses, the performance of
tendency relative to the other incor- anxious Ss would be impaired relative
rect tendencies. If the habit strength to that of nonanxious Ss, the degree
of the correct response should be rela- of this impairment being positively
tiveiy weak, an increase in drive should related to the number and strength
further increase the strength of the of the interfering responses. This pre-
incorrect tendencies relative to the
correct tendency, resulting in impaired superthreahold responses, would be to increase
performance. Furthermore, the de- the number of errors [due to the operation of

oscuation (ioa)y" (11, p. 62).
grce of impairment should be a posi- 8 Hilprd, Jones, and Kaplan (2) did not find
tive function of the number and a significant relation between amount of anxiety
strength of the competing incorrect as measured by the Taylor Anxiety Scale and

respotbe tendencies.' amount of eyelid conditioning to the positive
stimulus in a study of diferential conditioning.

IThis study was carried out as part of a It seems fair to point out, however, that they
project on the influence of motivation on ier- used only a relatively small number of So whose
formance in learning under Contract N9onr- anxiety scores were comparable to those used in
93802, Project NR 154-107, between the State the studies by Taylor and by Spence and Taylor.
University of Iowa and the Office of Naval They did obtain a highly significant difference in
Research. The data on maze learning were col- favor of anxious Se in respect to frequency of
lected by Robert S. Dv'oin and the conditioning responses to the negative ,timulus (a result that
data by Elaine Taylor. would be predicted on the present hypotAis).

I As Taylor and Spence have indicated, "even The failure to obtain a similar result for responses
in instances in which the habit strength of the to the positive stimulus is somewhat puzzling in
correct response is stronger than any of the view of the high correlatioa (r - .73) they report
alternative superthreshold responses, the effect of between the frequeney of reponses to the posi-
increasing the drive, and hence the number of tive and negative stimuli.
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diction has also been verified (S, 7, inetgto were an fviows (highier ranbks reptr

1). sent "iater difficulty):
The present study represents a Chei*t 0 i I 1 0 7 jo * to

ft R. L . R t. RIt N L
further investigation of the perform- 'D',04* j. 3 1 72 oo S 9 A 6 5
ance of anxious and nonanxious Ss on The mate rested on a metal-covered table
a task involving response competition, behind a cloth screen that prevented S from
namely the learning of a ten-choice seeing the mawe. An ordinary pencil was used
stylus maze in which the level of asthe stYlulL

of te chiceshad een ~e Each S was instructed to move forsaerd to the
difficulty oftecocshdbe ifirst choice point at the sound of a buzzer and
viousir establish-,d in an earlier inves- then £ilerwaa fight Or le#t If the choice was
tigation. Since most of these Ss also correct, B said "yet"; if it was wrong. F said

servd inan yeli-conitiningex- no." in which case S corrected his response by
servd i an yeld-cnditonig ~ moving Pe the opposite direction, past the chokce

periment, which is reported separately point. When the buzzer again sounded, S
(8), na analysis is also reported in moved up to the out choice point and made his
the present paper concerning the choice. A demonstration as differing in de-

sign fromn the otperaental maze was placed in
quality of performance of the anxious son of the screen during the readitg of the
and nonanxious groups in the two iawirctions aid each S was given a briefprartiec
situations. in responding to the buzzer and in correcting his

PROCEDLINEresponse fonowing a wrong choime Following
PROCDUREthis practice period the deruonstration maP s

SsifWO.-The Sas were selected from undler- omwd
graduate psychoology coures on the basis of their Dungthe experiment the buzzer wsssoausded
socores on a moiie m of th Taylo Anit at S-see. intervals, so that the time aloDWed for a
Scale. The anxioue Ad nonanxiots lim in oice at each point was relatively constant for
the msze study each consisted of 40 studlents al S At the end of each trial. F moved Vs
whose scores fell respectively within the upper hand back to the stairting position Wr the nut
and lower 20% of scores for a standardizaton trial- The antertnial interval was approxalmatety
poputlation of about M)0 students. Of ;;, 10 se. and each S was rust to a criterion of two
28 anxious and 26 nonauzsocs Sa also serve in successive ernorless trials.
the consditioning .,qer en* A&llj S. wet %ie After an intervl of onse to several days Jollow-
with owsec to the cotperiumalo tak andi ngW the maze lesorning,. most of the Ss served in an
unawareof the remnsor their ,e 6om eYeld-Condining experiment in which AD) con-

Apopsrss am e r rThe stylus nm diitionint trials and 40 extinctoin trials were
was of a conventional design cut isa p-w of§I-n, Vea, according so a precedure described by
brass sheet 91 in. wide tond 121 hs. long. it SPaew and Farber (0).
consised of a series of us TeChoice points, ohms
relative levels of dlhculy bad been established REsVLT.S AN(D JDagCtssloN
acre tens year psrsvoosl is terma o the total
number of errors mad& at each choice point by S.ylus mazt Prformauoer.--Th-
a gIF. of 2D unoseleced Soo from. an undapad- means, mnedians, 2nd SD's of the nuni-
seue coursef cinrexperimental psfychology The bro rnsadtenme ftil

seqaeefeorecchoicesaMdthe rankorder of eofersadt nnbrfgrs
diffmictY Of each, as determined by the earlier to the criterion nf maze learning for

TABLE I
STYLVS IMAx PgaPOSArM Of A11111o11s Aim NoWANhzIOVs Ss

Ginoir 117i toS -rot

A40o 19.15 17.0 IOhl 8.2" 4.-2.

N~anious 40 3.70 11. 9.0 6.8 6. ti
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the anxious and nonanxious S& are anxious Se vere superior to the anxious
presented in Table 1. 'hose data in- at every choice point but one, the
dicate that the nonanxious Ss were extent of this superiority tended to
superior to the anxious in terms of vary with the difficulty of the choice
both number of errors (t - 2.56, point as determined by the perform-
p < .02) and number of trial to ance of an unselected group (see Pro-
the criterion of mastery (8 - 2.03, cedure).. The rank-order correlation
p < .05). Since the distributions for between the level of difficulty of a
both measures departud from normal- choice point and the magnitude of
ity, the differences between the groups the difference between the number of
were also analyzed by means of a non- errors by the two groups at that point
parametric test of significance (4), was found to be .74, which for 9 df
with similar results. In the case of yieldsp < .01. This result confirmed
the error scores the x/s' value was 3.07 a similar finding by Taylor and
(p-. 002), and for the trials measures Spence.
x/u was 2.57 (p - .01). Since the difference between the two

These results are highly similar to groups tended to be greater at the
those obtained in the serial learning more difficult choice points than at
situation previously studied by Taylor the less diflicult ones, it follows that
and Spence (11) and are consonant an increase in difficulty impaired the
with the theoretical expectation that performance of the anxious So to a
nonanxious Ss would perform better gmter extent than that of the non-
than anxious Ss in a complex learning anxious Ss. Accordingiy, it would be
situation. expected that the difference between

A further implication of the present the number of errors made at the di-
theory was that the advantage of the cult choice points and the number of
nonanxious over the anxious group
would be positively related to the level errors at the less difficult choice points
of difficulty of the individual choice would be greater in the case of the
points, on the assumption that relative anxious group. The mean difference
difficulty (number of errors) at a between the number of error made by
choice point reflects the relative the anxious So at the five easiestchoice
strength of competing incorrect re- points--I, 2, 4, 6, 8-and the five
sponse tendencies at that point. hardest choice points--, 5, 7, 9, 10-
Accordingly, the total number of was 7.0% SD - 6.21. The corre-
errors made by the two groups was spondiag mean difference for the non-
computed for each choice point, aniious Ss was 5.10, SD - 3.28. A t
These data are presented in Table 2. test of this difference yields a value of
They indicate that, although the non- 1.96, which for 78 4! is signifcant at

TAIE 2
N .M3KsA or Enaos A? Eacl Ca c Pb=T m Amsous AWS Noxaoqn St

ICb01et P"ll

1 1 2 1 3 4 s 1 7 ,,

Anxiou 40- 32~39 66 66 14 SO 133 8 3
Nobanxious 40 22125 40 40 8S 531100 31 158 s g
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< .03 on a single-tailed hypothesis. TABLE 3
Thus, the results of this test also con- Ejoprs or 20 PAtas or Anxious Arm No,-
form to theoretical expectation. ANXIOUS Ss AT Fivi Mot Duircti.t

Although the nonanxious Ss were Amo Fiva LxA5? DIVCVLT

relatively better than the anxious Ss caoics PoiNr,

at the more difficult choice points than ~ Ns"It Mae Dlcut
at the easier ones, they nevertheless .,OUP c,.m Cbua,
made fewer errors, on the average,
even at the easiest choice points. Un- M D s s

fortunately, it is not possible to specify A io, . .75 3.79
independently of Ss' performance Noeaniaus 4.40 2.22 9.15 2.97
whether or not there were competing -

responses at these easy choice points.
Their case of learning indicate, that posed teat of uhe foregoing interpre-
little or no competition occurred. If ration, anxious s were paired with
this were so, then as Taylor ad nonanxious S who made identical
Spence have suggested in connection tot scores. The mean number of
with similar findings in their study, errors for 20 pairs thus selected was

such results are not entirely in acctd 1.5, SD - 4.20. The means and

with the theory. SD's of the scores for the two matched

Another possible interpretation of groups at the five most difficult and

these results in both experiments is at the five least difficult choice points

that the difference between the per- are preseted in Table 3. It may be

formance of the anxious and non- seen from thee results that the

anxious groups is due, not to a differ- anxious Ss performed better at the

ence in their drive level, but rather to easier choice points and more poorly
a difference in their learning ability, at the more difficult choice points than
A test of this interpretation might be did the nonanxious Ss. The i for

made by analyzing the performance of matched groups between the two
anxious and nonanxious S& whose total means at the easier points was 1.84,
scores are identical, i.e., of Ss who which for 19 df yields p < .05, by a
made exactly the same number of single-tailed test. %7he test of the
errors. On the assumption that there difference between the means of the
was no difference in the drive level of two groups at the more difficult choice
these paired So, it follows that they pointb would, of course, yield identical
must also have been equated with results in the opposite direction.)
respect to learnir.g ability, as their These results indicate that these par-
performances were the same. Given ticular anxious and nor anxious groups
equal learning ability, the perform- differed with respect to some factor
ance of the two groups should not be other than learning ability alone.
expected to differ for the easy and They are consistent, instead, with the
difficult choice points. view that they differed in drivc level,

To satisfy the conditions of the pro. the difference sometimes leading to
4 b the variae, of these tw dhti superior performance by the former

buidow dofreiace scomr were diusmitar, group and sometimes to superior per-
Nona. (6) has rectly es that variance formance by the latter group, depend-
difncas of thhi mawtude do not to any
app eciAedeguwaffect the results of thettear ing on the difficulty of the choice
of Diikaance. poirts.
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Comperison of stylus mau p fe0rm- TABLE 5
anses and tydid condiioning.-In order A>ALusss or VAam5Ica or TmAisVoRm

to compare the performance in maze Scosa or Amuou, AxD NosAuxtoVS
learning and in conditioning of those Ssoux Mr zx; Lj uxsxG

S. wi i~ ,~wA M COKDITIO~ifNGSs who served in both tasks, it was XCoarsto

necessary to transform the scores for o.M P
the two tasks into comparable units. .... ....
Accordingly, the stylus maze scores Betwen

Between jimu za 150.24(number correct) for the 26 anxious& Error (B) 50 317.74
and 26 nonanzious Ss who served in Within &
both tasks were placed in a single Betwan tks I 9.54"

Groups X Tasks I 13.9 9
distribution and translated into nor- Ero (W) 50 I 6.75
malized values on a linear scale of 100 - - - -

points with a mean of 50, in accord- -s*Mca m vcl. of misace.
ance with a procedure suggested by
Guilford (1, pp. 247-250). The con- were superior to that same nonanxious
ditioning scores (total number of con- group in conditioning.
ditioned responses for 60 conditioning An analysis of variance based on

these results is presented in Table 5.
TABLE 4 This analysis indicates that only the

TauassOm, Sa. or 26 Aama un 2 interaction between group and task
Noumasms & m Two TAmS was significant, i.e., the difference

between the performance of the anx-
Man~ twisls Co-iftismsa ious and nonanxious Ss depended on

Group - the task. No main effects were found,
I M IU sO ' S- of course. When the simple effects

,zutiu a [ 43. 1764 54.42" 1- were considered, the anxious Ss were

Nossaico "68 17.46 45.18 20.53 found to be inferior to the nonanxious
Ss in maze performance (p < .01,
F - 7.84, df - I and 50) and supe-

and 40 extanction trials) of these 52 Ss rior to the nonanxious group in condi-
were transformed in the same manner. tioning (p < .05, F - 3.34, df - I

The means and SD's oi these trans- and 50). The performance of the
formed scores for the anhious and anxious Ss was relatively better in
nonanxious Ss in the two tasks are conditioning than in maze learning
presented in Table 4. It may be seen (0 < 03, F - 4.72, If - I and 50),
from these data that the very same whereas the performance of the non-
anxious So who were inferior to the anxious Ss, on the other hand, was
nonanxious Ss in maze performance relatively better in maze learning than

'The number of anxious & who served in in conditioning (p < .03, F - 4.82,
bothstudinswas2. O1thesejlwermenand dfm 1 and 50).4
17 were women. Siace ther is evidence (8) These results are clearly in accord
that coeditioning m may be related to sex,
it woo eonidered "rabic to keep the .ex.r,- with the supposition that anxious snd
constant in the anxious and nonaniotus gr-ups. nonanxious Ss differ in respect to drive
The latter group consisted of II men and 15
women. Accordingly, the data for two women 4 All probability values in the analysis of these
who had the lowes anxiety scoe in the auxious simple eiects were halved in accordance with a
roup were omitted from the present analysia single-taded hypothesis since the direction of the
Their inclusion would not have affected the difference conformed in each instance to theo-
results. retical expectation.
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ev (1)) rather than in any general anxiotus groupn in, this study .d;ff... e d
.,bi -" to learn. Furthermore, they with respect to drive level (DY therI
Support the view that no blanket than gtneral learning-ability, %4&ilat
st.itement can be made concerning the the effuct of variations in dri 6 level
teiation of motivation to the quality upon performance is a funct'on odf
of performance. Whether an increase specific chaiacteristics of the given
,it flotivaiu'n (1)) will benefit per- task.
foryancc or impede it depends, to an (Receiocd September 10, 1952; converted
iriiportant extent, upon the nature of t' early p,:blication October 13, t952)
tho ta;sk involved.
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